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.INHALBR SPACER 

The present invention relates to a spacer for use vvith 
an inhaler for dispenbing powdered medicament. Such a spacer 
may be used to ensure that an effective dose of a discrete 
amount of medicament is dispensed by the inhaler by reducing 
drug particles above a predetermined size from the 
administered dose. 

Conventionally dry powder inhalers comprise three 
parts: a reservoir for solid medicament either in a dry 
powder form or in a form suitable for the generation of dry 
powder for delivery on demand; a metering device for delivery 
of consistent doses of medicament from the reservoir; and an 
outlet . 

A patient inhaling through the outlet receives a 
metered dose of the medicament. Metered dose inhalers allow 
the patient to administer an accurate does of medicament when 
required. This is particularly useiul during a sudden 
occurrence of respiratory difficulty, such as an asthma 
attack. 

One problem with dry powder inhalers is to ensure that 
an effective dose of the medicament is delivered to the 
patient's lui"igs. Dispensed medicament particles tend to 
separate according to size under the influence of gravity and 
air currents. Smaller particles/ for example less than 5-6 ji^m 
in diameter, pass through the patient's oro-pharynx and enter 
the trachea, bronchi and lower airvvays where they are- able to 
exert a therapeutic effect. Larger diameter particles are 
more likely to be deposited in the ;:jr-*: lent ' s oro-pharynx. 
Such oro-pharyngeal deposition is undesirable for a num.ber of 
reasons. The patient may experience an unpleasant taste when 
p>articles alight on the muco:>a , Furchermore the proporti'::=r; 
of the dispensed dose inhaled which actually constitutes an 
effective dqse is reduced. Moreover unv^Ainted deposits of 
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certain classes of corripounds may cause undesirable side 
effe<:ts, eg a hiqh incidence of Candida infections (''thrush") 
has beeii reported in aidociation with the administration of 
corticosteroids . 

In pressurised metered dose inhalers the larger 
dropQ.ets formed in the aerosol cloud have been separated out 
by providing a '^large volume spacer" to allow these larger 
droplets to impinge on the spacer wall/ evaporate or fall to 
the floor of the spacer. Such a ''large volume spacer'' is 
unsuitable for use with a powder inhaler where the patient's 
inspirational air flow withdrav/s the dose from, the inhaler. 

Alternatively impact surfaces have been used in order 
to break up the larger particles of medicament. However this 
.requires a tortuous air path. This results in ci bulky spacer 
and increases the inhalation force required for effective 
drug delivery. It is undesirable to impose a further burden 
on a patient v;ho is already experiencing respiratory 
prob].ems . 

The present invention seeks to provide a compact device 
which reduces the large particle dose without adversely 
affecting the fine particle dose and hence reduces the amount 
of oro-pharyngeal deposition of large medicament particles, 
while allowing self -administration of an effective dose 
without increasing the respiratory burden on the user. 

According to a first aspect cf the invention there is 
provided a powdered m.edicament inhaler spacer, comprising: 

a body defining a chamber; 

an inlet communicating with the chamber; " and 

an outlet coirununica t ing with the chamber, in which the 

chamber, inlet and outlet are adapted to provide a rotational 

flow path in use for an airstream passing from the inlet 

through the chamber to the outlet. 

In preferred embodiments of the invention the body It.ns 

a slender curved configuration. 
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The body may include an internal surface having the 
configuration of a closed curve. The body is preferably 
slender, that is of small vyidth relative to its length or 
height. The body is preferably curved, that is the body may 
have the shape of a circle, ellipse, ovoid or other closed 
curve. Alternatively the body may be part:ially curved, that 
is. with only a section of the body having a curved shape. 

The chamber is preferably cylindrical, more preferably 
a circular cylinder having a horizoncal radial axis in use 
and a continuous curved internal wall with tv/o generally flat 
sides. Alternatively the cylinder may have the shape of an 
ellipse, ovoid or other closed curve. 

The inlet and outlet cormnunica te with the chamber such 
that an airstream with powdered medicament entrained in it 
may pass through the spacer, entering the chamber through the 
inlet and exiting the chamber through the outlet. The 
positions of the inlet and outlet are arranged within the 
chamber such that the airstream has to undergo at least some 
degree of rotational motion within the chamber in order to 
pass through the spacer. In preferred embodiments of the 
invention rotation through 360" occurs within the chamber. 
The curved form of the body together with the slender form of 
the body cooperate to constrain the possible flow paths of 
the airstream so that the only flov^ path possible is 
substantially rotational, ie the geometry of the spacer body 
reduces motion in a direction transverse to the body and 
induces rotational motion in direction parallel to the 
curvature of the body. The rotational mo'tion in general of 
the medicament particles causes Larger particles to be 
removed from the airstream. 

One particular effecc of the rotational motion of the 
powdered medicament partiriles ent r-: *• -..-.-j in the airstream, is 
that it causes a cen t ripei.:: 1 zcjrce to act on the particles. 
The reaction of the centr ip'rrr.a 1 toiCf- causes particles to 
move towards- the surface or th-r chamber. The force acti:,o o.'i 
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the particles is proper cion^ii r.o their mav-^s and consequently 
the more massive particles, ie those with a greater 
dimension, experience a greater force and are urged towarcs 
the curved surface. As the particits impinge on the internal 
surface of the walls of the body they tend to adhere to it. 
In this manner particles above a certain size may be 
selectively removed from the airstream as it passes through 
the spacer. Hence, a dose of medicament with particles of 
the desired smaller sizes may be administered. 

The curved body is arranged to induce rotational motion 
in the airstream without increasing the respiratory effort of 
the user. The curved body relies on its geometric foriu to 
induce a rotational flow path w.-l.thout: imparting a sudden 
change in direction of the airstream flow path. Hence, 
larger particles are caused to adhero to the inner surface of 
the chamber. Fragmentation of larger particles may occur 
releasing further medicament of an inhalable size. 

The curved body and chamber may have a transverse or 
radial axis and a lateral axis. Preferably the dimension of 
the transverse axis is less than the dimension of the lateral 
axis, more preferably half the dimension of the lateral axis. 
The transverse, ie radial dimension of the body is less than 
the lateral dimension of the body so that the flow path of 
the airstream is constrained to be substantially rotational. 
The sides of the body are disposed sufficiently close 
together so as to prevent substantial transverse flow, but 
are sufficiently spaced apart as tr « :.ovide the chamber v^ith 
a shape that does not significantly imped'e the passage of an 
airstream through the spacer so that the spacer does not 
impose a respiratory burden on the user. 

The flow within the spacer may be observed in 
conventional manner using sirioke or other opaque gaseous 
medicine within a spacv^r co!i:::::ructcd of transparent material. 

Preferably, the inlet -hn^ia-iies the curved body in a 
first direction and the out i.-', ertg.'jqes the body in a second 
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direction and t;he firsu direction aad the second direction 
lie in a common plane, of the curv/ed body which is 
perpendicular to the trcinsverse axis. In this way, the inlet 
and outlet are arranged so that they are coplanar and their 
common plane is substantially perpendicular to the transverse 
axis of the body. Hence, only those particles undergoing 
rotational motion rather than transverse notion will be able 
to pass from the inlet to . the outlet. The first direction 
and the second direction may be parallel. 

In certain embodiments of the invention the inlet 
tangentially engages the curved bociy or enters the body 
tangential to the flow path within the chcimber. In this way 
the airstream enters the chamber and is caused to follow a 
rotational flow path without having to undergo an abrupt 
change in direction which may. cause the impedance of the 
spacer to air flow to increase. . The outlet preferably also 
tangentially engages the curved body. 

In one embodi.ment the inlet and outlet do not extend 
within the chamber. This serves to' ensure that the inlet and 
outlet are flush with the i.nner surface with the' flow of the 
airstream. This reduces turbulence and may avoid unnecessary 
surfaces to which particles may adhe**!.. 

Alternatively one or both of the inlet or the outlet 
extend within the chamber. In this way the position within 
the chamber at which the airstream is introduced, or the 
position at which the airstream leaves the chamber may be 
selected. This serves to facilitate the delivery of 
medicament particles within a selected range of sizes to -the 
patient. However, the ends of the inlet c^nd the outlet need 
not overlap if the dii^ttj-nce between them is such that the 
momentum of the medicaiueiU: parcicles in the airstream is 
sufficient to prevent .^iny •.■rirecL n:'»n- rota I: ional flow from the 
.inlet to the outlet. 

The end of the .j.niet vir.hin chamber and the end of 

the outlc-n vvithin the .vhonrr- . :!\..-.y .-••.-terminate. Preferably 
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the end of the inlet within the charttber ar.d the end of the 
outlet v./ithin the chainV:^er overlap. The relative positions of 
the ends of the inlet and outlet within t)ie chamber may be 
chosen so as to enhance the removal of medicament particles 
above a selected size from the airst^^eam. 

One or more internal surfaces of the body may be 
roughened so as to facilitate deposition of the unwanted 
larger particles. In this way the effectiveness of the 
spacer in selectively removing larger medicament particles 
may be increased. 

The selectively extracted particles may be larger than 
a predetermined size. Preferably, the predetermined size is 
about 10 fum, more preferably about 6 ij.m, most preferably 
about 2 jjm. 

An end of the inlet external to the chamber may be 
adapted to connect to a medicament delivery outlet of the 
powdered medicament inhaler. An end rf. the outlet external 
to the chamber may include a mouthpiece. 

The inlet dr outlet may have spirals or other moldings 
inside to give greater turbulence to the airflow. 

The spacer may be made wholly or partially of a 
transparent material. In this way a user can tell when the 
spacer needs cleaning owing to an excessive build up of 
extracted medicament. The spacer may be constructed from two 
parts adapted to allow the spacer to be easily disassembled 
for cleaning and reassembled for use. This allows the spacer 
to be easily cleaned so that optimum performance may be 
maintained and also ensures that the correct effective- dose 
of medicament is delivered. 

The spacer may have one ur more protuberances extending 
transversely across the chamber. The presence of the 
formation in the cham.ber v.'ili help to induce further 
turbulence in the airstrerji: i.vj:--:! no Lhrouyh the spacer and 
hence increase the amount •••r m-: iiCriMii^m: selectively extracted 
from the airstream. 
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The protuberances luciy comprise a piuralit:y of stepped 
baffles disposed on the side walls of the chamber. The 
stepped baffles may be op>posed so as to form constrictions to 
the airflow. Alternatively the baffles may be disposed in an 
alternate relationship so that the airflow is caused to pass 
alternately from one side of the chamber to the other. 

Triangular or wedge shaped baffles may be preferred. 
These may be arranged to extend inwardly from the planar 
faces of. the cylindrical chamber. The bai:fles may be 
arranged either clockwise or anti-clockwise so that the 
airstream contacts the inclined surface or axially extending 
surface as desired iw order to indvco the -selected degree of 
turbulence. 

When the spacer is constructed from tv;o parts, the 
formation may include a fastener to secure the two halves of 
the spacer together. The fastener may be in the form of a 
screw co-operating with a thread in part of the formation 
associated with one of the two parts. The screw may be 
separate to .the formation or an integral p>art of the 
formation associated v%/ith the other of the two parts of the- 
spacer. Alternatively, the fastener may be in the form of a 
releasable snap-fit device. 

The spacer may be ir.tegral with the powder dispenser. 

Accordincf to c» .-.v-ocond aspect 'i Ihe invention there is 
provided a powdered medicament inhaler including a spacer 
comprising: 

a slender curved body defining a chamber; 

an inlet communica ting wi th the chatnber ; • and 

an outlet communicating v^ith the chamber, in which the 
inlet and the ::»utler. fire arranged so that in use an airstream 
passing f.rom the inlet through the chamber to the outlet is 
caused by the slender curv'.:l ix»f:iy to follow a .rotation^] flow 
path so as to seleci: i v-:r.l y >: :^r: t particles of powdered 
medicament- entrained in the? L : ream. 
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The invention wiii. nov/ be further described by means of 
exaiupLe, but not in anv li.iuitiinq sense, v./it:h reference to the 
accompanying drawings, .in wliich: 

Figure 1 shows a schematic cross-section of a spacer in 
accordance with this i.nvention/ 

Figure 2 shows a plan view of the spacer of Figure 1; 
Figure 3 shows a schematic crGr«^-sectional view of a 
modified spacer; 

Figure 4 shov;s a schematic cross-sectional vievv of a 
modi f led spacer ; 

Figures 5a and 5b show a first schematic cross- 
sectional view and a second schematic cross-sectional view 
along the line AA' respectively of the modified spacer; 

Figure 6 illustrates the dimension of a spacer in 
accordance with this irtvention; and 

Figure 7 is a perspective view of a spacer in 
accordance with this i.nvention. 

With reference to Figures 1 and 2, chere is shown a 
spacer, generally designated by . re f » i -.r.ice numeral 10, for use 
witl'i a powdered medicament inhaler. The spacer has a right 
cylindrical body 11, with side walls 21, 24 and curved wall 
25, defining a cavity 12. The spacer has an inlet 13 with an 
end 14 within the chamber and an end 15 external to the 
chamber. The spacer has an outlet 16 with an end 1*7 within 
the chamber and an end 18 external to the chamber. 

The body has a transverse axis 19 extending across the 
widtli of the body and a lateral axis 20 extending across the 
length of the sides 21,. 24 of the body. The body is slender; 
ie the width of the body is small compared to the length of 
the side of the body. 

The inlet tangenr. ia 1 i y engage-.- 'cne body towards the 
botton: of the body at poin*: 2? ai-id .in a fi us t . direct ion, 
parallel to the sides 21, :M the body. The outlet 15 
canaentially engages the bo^r/ tov/ards the top of the body at 
poin.t 23 and in a second d i i.'.-i; parallel to the side of 
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the body 21 and parallel to the inleu 13, Hence/ the inlet 
and outlet lie in a coaunon plane v.'hirh is perpendicular to 
the transverse axis 19. Tlie ond 1-1 of Che inlet and the end 
17 of the outlet co-terminate within the chamber; ie the ends 
terrainate diametrically opposite each other. 

The spacer may be constructed from two parts adapted to 
allow the spacer to be disassembled and reassembled and may 
be made of a wholly or partially transparent material. this 
permits the user to easily determine when the spacer needs 
cleaning and f acil ita te.s cleaning of the spacer. 

Use of the spacer with a powdered medicament inhaler" 
will now be described. The spacer is connected to a 
medicament delivery outlet of a powdered medicament inhaler 
by the end 15 of the inlet 13. A r.-^-L.tred dose of powdered 
medicament is dispensed from the ii;haler into the spacer by 
the user inhaling from the end 18 of , the outlet. An 
airstream with powdered medicament entrained in it flows into 
the chamber, via the inJet. ■ The curvature of the inner 
surface of the wall of the body causes the airstream flovj 
path to be predominantly circular and ro follow a path 
parallel to the ciirved wall 25 of the body. The side walls^, 
21, 24 act to restrict any flow along the transverse axis and 
so co-operate with the curved wall 25 to induce a rotational 
flow path for the airstream in a clockwise direction. 

As the medicament particles entrained in the airstream 
are undergoing rotational motion, .-; centripetal force, acts 
upon them. The centripetal force is proportional to their 
mass and hence size. The reaction to the centripetal force 
(the imaginary ''centrifugal force") causes the particles to 
move towards the inner surface of the curved v^all 25 of the 
body. However, only those particles of sufficient mass will 
experience a force of sufficient magnitude to displace them 
from the airstream. H-.-nce r ticl r^s above- certain size v/iil 
be selectively extraci:ed fro:;: the aii:sr.ream and impinge on 
the roughened internal sur f --.rvi ..rf the curved wall and accr^^te 
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to it. This results in the remaining particle's encrained in 
the airstream being of the desired size. . These are then 
ingested by the user via the outlet 16 aliovviug the correCw 
effective dose to be delivered to the user. 

Locating the outlet at the top of the body helps to 
prevent the ingestion of any large medicament particles v^hibh 
may accumulate at the bottom of the spacer under the action 
of gravity and otherwise be inadvertently inhaled. 

A modified spacer will now be • •.:.-3cr i bed with reference 
to E'igure 3. The spacer, generally designated by reference 
number 30, comprises a right cylindrical slender body 31' 
defining a chamber 32. the spacer has an inlet 33 and an 
outlet 34 coromunicat ing with the chamber 32, An end of the 
inlet 35 within the chamber and an end of the outlet 36 
within the chamber overlap within the chamber; ie the ends of 
the inlet and outlet overlap in as much as the ends do not 
terminate at diametrically opposite positions within the 
chamber . 

The spacer -30 works in a similar manner to that for the 
spacer 10. However, as the ends overlap, the airstream must 
undergo some soveral within the ch.^r.L'cr , ie a flow path with 
some rotational component, before it can enter the outlet. 
Further as the end 36 of the outlet is displaced away from 
the curved wall o£ the spacer: it is less likely to allow 
particles deposited on the wall to be inhaled and rather is 
positioned well within an area of free rotational, flow/ ie a 
positioTi in the flow path v-ihere particles of the desired 
dimensivons are more likely to be- 'en trained , 

A further modified spacer will now be desvcribed v-;ith 
reference to Figiare 4. The spacer, generally designated by 
reference numeral 40, has a body 41, defining a chamber 42. 
the spacer has an inlet -13 ivith an end 45 within the chamber 
and ari outlet -i 4 with an .tin tlie cl'iambcr. The body 

is slender having a w.icitn ./.i-iM i ! re.l.^itive r.o the dimensi.ons of 
its sides. The body has ^ --'ei end v^all portions 47, 4 3 



wo 99/15217 



PCT/GB98/02858 



-11- 

joined by tr.wo straight, wciil portion.^ 49, bO , The end 45 of 
the inlet", and t:he end of l:he ourlel: d:*: not. overlap within 
the chamber; ie there is a gap, extending in che ::irection 
parallel to the inlet o^nd outlet, K'-J -..-^^en the ends of the 
inlet and outlet. 

In. use the spacer works in a similar manner as to that 
of; spacers 10 and 30 described previously, except the 
relatively increased volume allows for a freer airstream 
f low . 

Regardless of whether the spacer configurat ion ' shown in 
Figures 1, 3 or 4 is adopted, the invention still maintains a 
high fine particle fraction in the dose delivered to the 
patient's lungs while suppressing the instance of voro- 
pharyngeal deposition of the larger particles. 

Table 1 shows a comparison for a dry powder inhaler 
dispensing 400 fum doses of powdered laodicament with no spacer 
and with various spacers conforming to the current invention. 
It will be seen from Table 1. that a spacer according to the 
present invention provides a high respirabie fraction of fine 
particles whilst the deposition of large particles in 
undesired regions is significantly reduced. 

The equipment used was an astra draco four stage liquid 
impinger manufactured by Copley Instruments of Nottingham, 
England. 
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Table 1. Drug Dispersion from Budesonide MPPIs (400 ua/dose) 
vvith and without Spacer 





No Spacer 


Spacer A 


Spacer B 


Spacer C 


TD (,uq) 


383 


334 


346 


372 


FD(Aig) 


191 


133 


129 


130 


FT ( ) 


47 


14 




15 


FF ( 6) 


50 


40 


37 


35 



TD: Total Dose per Shot FD: Fine Particle Dose 

FT: Fraction of Drug FF: Fine Particle Fraction 

at Throat and Stage 1 (Normally smaller than Sfum) 
(Normally larger than '6fum) 

With reference to Figures 5a and 5b there is shown a 
further modified spacer^ generally . designated by reference 
numeral 50. The. spacer is similar to that shown in-Figurel, 
but has a formation 31 which extends transversely across the 
chaifiber. The formaci.on acts to induce f\.!rther turbulence in 
the airstream as it passes through the chamber and so 
enhances the selective extraction rT :..odicament from the 
airstream. 

Figures 6 and 7 illustrate a preferred embodiment of 
the invencion. Figure '7 is a perspective • view of the spacer, 
the dimensions of v^hich are described with reference to 
Figure 6 . 

The spacer has a. circular cylindrical body 60 and" 
tubular inlet 61 and outlet 62 arranged generally 
tangentially parallel to the cylinder 50. The opening 63 of 
the inlet 61 and entrance 64 co the ouclet 62 may be adjusced 
by rnovemen.t: of the inlei: 6] and ouilet 62 within i:heir 
housings. Accordingly the inlet iT^ngth lO and ouclel: lenv^Lh 
6 9 ma y b e a d j u ted. Vn e 1 n I »•:• ";. a nci • -.j v. i. e t: lei) g i: ii s ma y b e 
ad jus led so thac the openings 6 3, ^'1 lie v-vitnin che same 
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plane or may extend further so that they overlap preventing 
direct flow of a particulate containing airstreaixt between the 
openings 63/ C4 without rotation within the chamber 60. The 
inlet diameter 71 is greater than the ouclet diameter 72 to 
minimise the resistance afforded to a user. The cyclone 
diameter 68 of the chamber 60 was ri.r.i,' trained at 48 mm in the 
following example . 

Wedge shaped baffles 73, 74 are arranged on the planar 
sides of the spacer. The baffles 73, 74 may be arranged with 
the axially extending surfaces 75, 76 disposed either facing 
or away from the direction of air flow as required to afford 
a desired degree of turbulence within the airstream. The 
baffles may be arranged to form a series of constrictions as 
shown in Figure 7 or alternatively may be arranged to present 
parallel faces to the airsbream to induce oscillations in an 
axial direction during rotation of the airflow around the 
chamber . 

An axial pillar may be proviofrt to impede direct flov^ 
between the inlet 61 and outlet 62. 

Tables 2 and 3 illustrate particle sizes obtained from 
several lengths of inlet and outlet tube and configurations., 
of baffles. Reduction of larger sized particles was observed 
within the airstream and ministered to a patient. 

The equipment ustuj was an astra draco four stage liquid 
impinger manufactured by Copley Instruments of Nottingham, 
England. This equipment measures the aerodynamic particle 
size. Each stage of the ii:ipinger has a particular size cut- 
off and only particles of defined sizes a:re captured in each 
stage. The fine particle dose is the mass of drug captured 
in stages 3 ana 4 . 

Preferred d--?.signs have as large as possible reduction 
in large particle dose (typically greater than 60*) with c^.s 
small as possible redui::Lic:. : :*. fine particle dose ( typi'::a.! I y 
less than about 15 ) . Kefrririnq to tables 2 and 3, Design i 
exhibited ■ a /ireduct ion "i-v ■ fr Irir^jer particles and oiily lo-v 
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of smaiier parficley. i.^esioin hac rsiduccibn or 61 v. of 
larger particles and orily 12' of smaller particles. Design 8 
had a reduction of 58. of larger particles and only 15- of 
smaller particles. 
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Table 3 



uesicfn iNuniDejr 


n. c <>.i Li X lm I JL 1 1 r X I Its 

Particle Dose 


I\ «:::: (jL U C. L X t.n I XII 1_« cl I. M 

Par tide Do s e 


1 


1 6 


60 




3 6 


71 


•J 


4 8 


6 5 


H 


29 


65 


5 


21 


58 


6 


^ ^ 


69 


7 


12 


61 


8 


15 


5 ft 


9 


25 


65 


10 


9 '7 


65 


11 


39 


63 
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C LA I MS 

1. A powdered medicaiaenc i/.;.aler spacer comprising: 
a body defininq a chamber; 

an inlet corrjTiunica ting v;ith the chamber; and 
an outlet comjviui*iica ting with che chamber, in v^hich the 
chamber inlet and outlet' are adapted to provide a rotational 
flow path in use for inn air-^tream passing from the inlet 
through the chamber i:o the outlet. 

2. A spacer as 'jjlriime^l in claim ], wherein the- body 
has a slender curved conf icur acion . 

3. A spacer as claimed in claim 1 or 2 wherein the 
body includes an internal surface having the configuration of 
a closed curve. 

4. A spacer as claimed in claim 3, wherein the 
internal surface has tlie configuration of a circle or 
ellipse . 

5. A spacer as claimed in any preceding claim, 
wherein the chamber irj cy.1 Iridricai . 

6. A spacer as claimed in any preceding claim, 
wherein the inlet an:! outlof. arc arrr-nged so that in use the 
airstream undergoes rotatioti chrougn 360^- within the chamber. 

7. A spacer sl-i.nxe-:! iv: a.ny preceding claim, 
wherein the inlet engager ulie curved body in a first 
direction and the outJer erigage? th^r body in a second 
direction and whereii; the v :iir-{:ccion and the second 
direction lie in a common reupendi cular to a transverse 
axis of the curved body. 
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X o — 

b. A opacer iii. ^iciJ.iued iu uiv precedinr: claim 

•vjherein. the inlet and :utlel: are coplanar. 

9. A spacer as claimed in claim c, wherein the 
common plane is perpendicular to the transverse axis of the 
body . 

10. A spacer as claimed in claim or 9, v;herein the 
inlet and outlet are pa::al iel . 

11. A spacer ris claimed in any preceding claim, 
vvherein the inlet ani •..Jtlec do not extend into the chamber. 

12. A spacer as claimed in any of claims 1 to 10, 
wherein one of the inlet and outlet extends into the chamber. 

13. A spacer af< claimed in claim 12, wherein the ends 
of the inlet and outlet overlap. 

14. A spacer as claimed in any prf:ceding claim, 
including one or more baffle formations extending 
transversely across che chamber to induce turbulence into the 
airstream in use. 

15. A spacer as rlaimea in any preceding claim, 
including a pillar extending axial ly across the chamber. 
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FIG. 2 
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FIG. 5b 
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